Abstract---Fruit quality parameters are important criteria for selection of appropriate genotypes for specific consumer's preferences. The general purpose of this study was to determine the qualitative characteristics (ascorbic acid, total soluble solid
INTRODUCTION
Tomato (Lycopersicum esculentum) belonging to Solanaceae is one of the most popular vegetables that is widely used worldwide [1] . The annual production of tomato in Nepal is 232897 tons over an area of 17273 ha with the productivity is only 13.5 ton per hectare, which is far below the world average 23.98 t/ha [2] . 1 This vegetable is a major source of vitamins such as B and C and also minerals such as P. Qualitative factors of tomato (flavor, color, soluble solids and nutrition value) were affected by cultivar, weather, storage condition, fruit maturity and cultivation methods [3] . Ascorbic acid, total soluble solids (TSS) and pH contents are commonly considered as fruit quality determining properties in tomato. Soluble solids include mainly the sugars such as glucose, fructose and sucrose. In tomato fruit, organic acids with sugars make a major contribution to the taste of the fruit.
Most variation in flavor can be related to differences in the sugars and acids contents of the fruits. Bradly [4] showed that there is a fundamental difference in acidity between tomato cultivars. Ascorbic acid (vitamin C) is an important antioxidant, therefore is as a protective against many of diseases produced by reactive oxygen such as superoxide [5] . Although ripening makes fruit edible and flavorful, it also initiates the gradual deterioration of fruit quality especially in climacteric fruits such as tomato, in which the onset of ripening is considered to be initiated by endogenous ethylene [6] . Fruit color is one of the most important and complex attributes of fruit quality. The complexity of tomato color is due to the presence of a diverse carotenoid pigment system with appearance conditioned by pigment types and concentrations, and subject to both genetic and environmental regulation. Changes in tomato fruit ripening occur within the plastids after the disappearance of chlorophyll. The two major groups of pigments found in tomato fruit are chlorophyll and carotenoids. During ripening the chlorophyll concentration decreases while carotenoids, especially lycopene, accumulate in the fruit [7] . The amount of lycopene in different cultivars reveals a considerable difference. The light intensity is influential in the biosynthesis of carotenoids and development of fruit color [8] . Lycopen, a participant in the carotenoid family along with a pigment which attributes to the red color of tomatoes, is a leading factor to its health promoting ability [9, 10] . Tomatoes are usually consumed at their maximum organoleptic quality, which takes place when they reach the full red color stage but before excessive softening. This means that color in tomato is the most important external characteristic to assess ripeness and post harvest life and is a major factor in the consumer's purchase decision.
II. Fruit sample from six maturity stages were gathered randomly by hand in three replications. According to Jaramillo, Rodriguez [11] , tomato ripeness can be classified into six stages:
MATERIALS AND METHODS

In
Mature green: the tomato is completely green in color. The shade of green may vary from light to dark. Breakers: tannish yellow, pink or red color not more than 10% of the surface.
Turning: more than 10 %, but not more than 30% of the surface in the aggregate, shows a definite change in color from green to tannish-yellow, pink, red or a combination thereof. Pink: more than 30% but not more 60%, of the surface, in the aggregate, shows pink or red in color.
Light red: more than 60 %, of the surface in the aggregate , shows pinkish-red or red, provided that not more than 90% of the surface is red. Red: more than 90% of the surface, in the aggregate is red.
Total Soluble Solid was determined by use of digital refractometer (Reed Brix Refractometer) and value was expressed in O Brix.
Titratable acidity measurement was done by taking 10 ml juice from each sample and titrated with 0.1 NaOH. The result is expressed in percentage citric acid.
Vitamin C was determined by using the 2, 6-Dichloroindophenol Titrimetic method and the result reported as mg/100g of tomato fruit [12] .
pH Value: A bench top electrode pH meter was used to determine the pH of the juice extracted from macerated fresh tomatoes.
Color reading was taken by colorimeter. Colorimeter is an instrument which express color in numerical terms along L Collected data were analyzed using analysis of variance (ANOVA) with statistical package Microsoft Excel (2007) and MSTAT-C (1986). Means were separated by using Duncan's Multiple Range Test (DMRT).
III. RESULTS AND DISCUSSION
A. Vitamin C Vitamin C content of the fruit varied significantly in fruit of different maturity (Table 1 ). The result of the experiment demonstrated that there was a difference between eight genotypes and different maturity stages of tomato fruit in ascorbic acid content. The highest vitamin C content was related to pink and light red colour (Table 1) . High vitamin C content in tomato not only improves the nutrition, it also aids in better retention of natural colour and flavor of the products [14] . Significant variation was recorded for vitamin C content within the genotypes, maximum being in genotype AVTO 1418 and minimum in genotype AVTO 9708 in all stages of maturity. Tomato fruit ripens with increasing ascorbic acid content until a stage is reached when it starts to decrease thus harvesting fruit at the proper maturity has a great influence on the nutrient content as well as storage life of any fruit [15] . Among the parameters analyzed for assessment of tomato quality, pH is very important because acidity influences the thermal processing condition required for producing safe products . The pH of the tomato juices decided whether to select it for salad, culinary or chutney purposes because it determines the acidity of the product. The pH content of the tomato fruit pulp varied significantly in fruit of different stages of the maturity. It was found that pH increases with the advancement of the ripening of fruit in all the genotypes of tomato (Table: 2). The combined effect of stages of maturity and different genotypes was also found significant. The highest pH was recorded in genotype AVTO 9331 at dark red stage (6.93) while the lowest pH was recorded in genotype AVTO 1289 at turning stage (4.48). 
Total Soluble Solid (TSS)
The study result revealed that there was a significant difference between genotypes and different stages of fruit ripening in soluble solids. It was found that full ripen tomato contained the highest quantity of TSS while it was the lowest in mature green tomatoes at harvest. The highest total soluble solid were obtained from dark red fruit of genotype AVTO 1288 (5.57 0 Brix) while the lowest total soluble solid was recorded in genotype AVTO 9708 (3.97 0 Brix). Purseglove et al. (1986) reported that fruit ripening had a major impact on quality attribute and raised the dry matter of fruit and soluble solids. Gradual increase of TSS content during advancing stages of ripening and storage which was possibly due to hydrolysis of starch into sugar. These results are in close agreements with my findings (Table 3 ). According to [16] , common processing tomato cvs. exhibit moderate soluble solids contents ranging between 4.5 and 6.25% . (Table 5) . Color is probably the first quality factor judged by tomato product consumers. Thus, an attractive deep red color is a major quality attribute for tomato products [17] .The a * value had the most clear change, following a typical sigmoid trend ( Table 6 ). The data presented on the table 6 showed that colour index a* was negative at the green and breaker stage of tomato and the positive value of index a* was detected only after turning stage. So color index a* has tendency to increase during tomato ripening. Red color is the result of chlorophyll degradation as well as synthesis of lycopene and other carotenoids, as chloroplasts are converted into chromoplasts [13] . The result indicated that b * values changed very little at different stages of maturity ( Table 7) . The values were higher during pink to light red stage. This may be related to the fact that z-carotenes (pale yellow color) reach their highest concentration before full ripening where lycopene (red color) and b-carotene (orange color) achieve their peak at full ripening [18, 19] . , which has tendency to increase during tomato ripening. Color reading a* can be directly related with chlorophyll degradation and lycopene concentration with in tomato. So, colorimeter reading can be one of the non-distructive, accurate and fastest way to determine the quality of tomato. The fruit harvested at light red and dark stage retained significantly higher vitamin C, TSS and pH. So, for processing purpose it will be better to harvest tomato at higher maturity stage. Therefore choosing appropriate genotype and suitable stage of maturity can increase fruit quality of tomato and will enhance the flexibility of farmers and traders to when and where to market their fresh tomatoes in order to make maximum profit.
